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(54) UGHT PROJECTING DEVICE 
(57)Abstract: 

PURPOSE: To provide a light projecting device which 
can focus the radiated beams in a simple constitution 
and has the reduced deterioration of the luminous 
intensity together with the high individual light shielding 
characteristic by controlling plural light beams with a 
light shielding element group consisting of a plate- 
shaped piezoelectric material. 

CONSTITUTION: The light beams emitted from a laser 
beam emitting matter and spread in parallel to each 
other are divided into plural parallel light beam groups 5 
by plural reflector groups 10. When the groups 5 are 
transmitted through an optical shutter 15 containing 
plural light transmitting windows 17. the transmitted light 
quantities are controlled independently of each other, 
simultaneously with each other, or based on the 
prescribed timing by plural light shielding elements 16 of 
a plate-shaped piezoelectric material, i.e., the light- 
shielding devices that can be electrically controlled. 
Thus the parallel beams 502 are cast at the surface of a 

subject. In such a constitution, the emitted beams can be easily focused without using any 
special rotary mechanism and rotation control, mechanism for a light irradiating device. This 
device also has the reduced deterioration of the luminous intensity on the irradiated surface 
and has the high light shielding characteristic for each point irradiated with light. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Extend in the direction characterized by comprising the following, and these 
************ laser beams. By dividing and reflecting using said two or more light reflection 
means installed so that it might stand in said flat surface, after using parallel mostly with said 
discharge direction in a flat surface defined by said discharge direction and said vertical line, In a 
light irradiation device generating two or more optical beams, it has the optical interception 
elements for controlling said two or more optical beams. A light irradiation device, wherein these 
optical interception elements are constituted with tabular piezoelectric material 
A laser beam line emission object. 

A means which makes a parallel beam laser beams emitted from this laser beam emitter 
It mainly comprises a light reflection means which reflects this parallel beam and which was 
installed stair-like in plurality, and is a line vertical to the discharge direction of light about said 
laser beams. 

[Claim 2]The light irradiation device according to claim 1 forming a means to operate a laser 
beam orthopedically. 

[Claim 3]The light irradiation device according to claim 1 forming a means to condense or diffuse 
a divided laser beam. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the light irradiation device which used laser 
beams. It is two or more still more detailed minute optical beam groups, and is a thing about the 
electronic device using the light irradiation device for glaring, while width controls a small long 
and slender field, or this, It is used for electronic devices, such as a copying machine, an optical 
reader, an optical printer, a facsimile machine, and an optical memory device. 
[0002] 

[Description of the Prior Art]By the thing which used cathode luminescence luminescence, for 
example, the conventional light irradiation device. After installing and energizing filaments, such 
as a tungsten wire, on the substrate of an insulator simply as an electron emission body in a 
vacuum and making a thermal electron emit, this is accelerated in an electric field, Make it 
collide with the luminous layer which applied and formed the powdered fluorescent substance, 
and light was made to emit, and the light transmission board which is a transparent means to 
install this luminous layer was passed, it took out in the air, two or more optical interrupting 
devices were installed in that middle, and radiated light was controlled. 
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[0003]In the thing using a laser light emitting element, it was glaring one by one on the 
photoirradiation surface by reflecting the beam of light which emitted the multiple pillar type 
reflector which used each side as the reflector from the laser light emitting element while 
rotating the intersection of the diagonal line of the bottom mechanically as a center on said side. 

[0004]Therefore, electronic devices, such as a conventional copying machine and optical reader, 
an optical printer, a facsimile machine, and an optical memory device, used the above-mentioned 
light irradiation device. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
technology, the light emitted through a light transmission board about the former dissipates at a 
large angle, Since the light which the illumination on an irradiation surface falls or is emitted was 
not a parallel beam when using it for light sources, such as the usual optical reader, the technical 
technical problem that it could not shade thoroughly occurred. 

[0006]The complicated rolling mechanism and roll control device with which the high degree of 
accuracy for rotating a multiple pillar type rotating mirror is demanded about the latter are 
needed, And when irradiating with the reflected beam of light on an irradiation object one by one, 
the technical technical problem that it will be the complicated composition which needs the big 
lens group for adjusting so that those intervals may turn into a predetermined interval occurred. 
Therefore, electronic devices, such as a conventional copying machine and optical reader, an 
optical printer, a facsimile machine, and an optical memory device, also had the technical 
technical problem that it will be complicated composition. 

[0007]Then, this invention solves such a technical technical problem, and the place made into 
the purpose needs neither a special rolling mechanism nor a roll control mechanism. It can 
converge without synchrotron radiation dissipating with easy composition, and is in the place 
where the illumination fall on an irradiation surface provides a light irradiation device with each 
protection-from-light characteristic good about little [ and ] Mitsuteru launch complex of two or 
more. 

[0008]It is in the place which provides electronic devices used as easy composition using this 
light irradiation device, such as a copying machine, an optical reader, an optical printer, a 
facsimile machine, and an optical memory device. 
[0009] 

[Means for Solving the Problem]A means which makes a parallel beam laser beams emitted from 
a light irradiation device, a laser beam line emission object, and this laser beam emitter of this 
invention. It mainly comprises a light reflection means which reflects this parallel beam and which 
was installed stair-like in plurality. Said laser beams are extended in the direction containing a 
line vertical to the discharge direction of light, By dividing and reflecting using said two or more 
light reflection means installed so that they might be stood in said flat surface, after making 
these ************ laser beams parallel mostly with said discharge direction in a flat surface 
defined by said discharge direction and said vertical line, two or more optical beams were 
generated and it has the optical interception elements for controlling an optical beam of this 
plurality — a means which is characterized by being constituted with tabular piezoelectric 
material, or operates a laser beam orthopedically to this, or these optical interception elements 
condense or diffuse in it further was formed 
[0010] 

[Function]According to the above-mentioned composition of this invention, since laser beams 
can be fundamentally treated as the point light source, after using a parallel beam with a lens, a 
reflector, etc., they can form two or more optical beams by making it reflect in two or more light 
reflection means installed stair-like. 

[001 1]And the optical interception elements perform optical control for two or more of these 
formed optical beams, and simultaneously, two or more of those optical beams can be extended 
at arbitrary intervals long and slender, and can also be emitted to them. Since the tabular 
piezoelectric material is used as an optical interception element, it can drive by the low voltage, 
and it can form compactly. 
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[0012]Therefore, exposure condensing of the optical beam group controlled eventually can be 
carried out as a parallel beam group to a long and slender field, and can enlarge the illumination 
of the required portion on an irradiation surface, and. It becomes possible to irradiate only with 
the portion which divides said parallel beam and is made into the purpose of two or more very 
small fields only by installing two or more light reflection means in said optical path since there is 
little stray light other than a parallel beam efficiently. 

[0013]Since said two or more light reflection means can furthermore be installed at arbitrary 
intervals, the optical exposure which set the portion which carries out an optical exposure as the 
predetermined interval, and was controlled individually can be carried out. 
[0014]By operating the shape of beam of a laser beam orthopedically. condensing, or being 
spread in a further predetermined size, irradiation control can be efficiently carried out in two or 
more sizes and shape aiming at a very small field. 

[0015]Therefore, since it becomes unnecessary [ a mechanical rolling mechanism or its control 
mechanism ]. electronic devices using such a light irradiation device, such as a copying machine, 
an optical reader, an optical printer, a facsimile machine, and an optical memory device, can be 
considered as easy composition. 
[0016] 

[Example](Example 1) Drawing 1 is a main lineblock diagram showing one example of the light 
irradiation device of this invention. Drawing 2 is the main composition top view which drew the 
section selectively for explaining the locus of a beam of light which passes through the main 
components inside the light irradiation device of this invention, the mirror body 6 which 
especially forms two or more parallel optical beam groups, the light shutter 1 5. and the inside of 
it. 

[0017] Drawing 4 is a sectional view for explaining the main components inside the optical plastic 
surgery unit 8 installed in the inside of the light irradiation device of this invention, and the locus 
of a beam of light which passes through the inside of it, (a) is a top view and (b) is a front view. 
[0018]The structure of main component part and operation in connection with this invention are 
first explained using drawing 1 . drawing 2 , and drawing 4 . 

[0019]The light emitted from the laser beam emitter 1 which consists of semiconductor lasers is 
extended by the rectilinear direction vertical to the discharge direction by the beam-of-light 
plastic surgery lens group 2. 

[0020]If said extended light is cut in respect of being vertical to the discharge direction of this 
light at this time, that section is the shape of a long and slender strip of paper, or the shape of 
an ellipse. Next, this light is extended still more long and slender using the concave lens group 3, 
and the length of that longitudinal direction is set up a little longer than almost required length. 
The light shutter 15 which finally uses the convex lens group 4 and can intercept light for said 
optical beam 501 extended in parallel long and slender independently or simultaneous in two or 
more detailed portions is passed, it takes out as the parallel beam 502, and the surface of the 
irradiation object 22 is irradiated. 

[0021]In drawing 4 , although represented and drawn with the figure which simplified each 
function so that intelligibly about the plastic surgery lens group 2, the concave lens group 3, and 
the convex lens group 4, it constitutes so that it may actually crawl and each function may be 
satisfied combining the surface of a sphere or aspheric surface lens group of shoes. 
[0022]If a semiconductor laser is used for the laser beam emitter 1 as shown in drawing 4 (a) 
and drawing 4 (b). the section (this section is hereafter called "the section of a beam of light") 
cut in respect of the radiated light from there being vertical to that discharge direction will make 
an ellipse. Therefore, the radiated light line seen from the front view as shown in drawing 4 (b) 
hardly changes, after the sectional shape of the discharge direction comes out of the plastic 
surgery lens group 2. The radiated light line seen from the top view on the other hand as shown 
in drawing 4 (a) can be gradually extended so that it may understand well as compared with the 
optic axis 7 of the direction of light emission, and finally it is orthopedically operated by the 
almost parallel optical beam 501 by the convex lens group 4 and the optical plastic surgery slit 
part 9. 

[0023]This parallel optical beam 501 branches in two or more parallel optical beam groups 5 by 
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two or more reflector groups 10 installed in the mirror body 6, as shown in drawing 2 , When 
passing the light shutter 15 which has two or more light transmission windows 17. the each is 
controlled by two or more optical interception elements 1 6 which are controllable optical 
interrupting devices electrically according to simultaneous or timing predetermined [ independent 
or ], and is irradiated with the amount of passing beams on the surface of the irradiation object 
22. 

[0024]Detailed operation of the optical interception element 16 is explained here using drawing 3 . 

[0025]To drawing 3 . except the optical interception element 16 and the portion of the 
circumference of it, it omitted in order to make a figure intelligible. 

[00263lt is installed, as electric insulation is performed in the light shutter 15 and the optical 
interception element 1 6 shows in a figure. 

[0027] Drawing 3 (a) shows the state where the parallel optical beam group 5 does not pass, and 
drawing 3 (b) shows here the state where the parallel optical beam group 5 passes. 
[0028]The optical interception element 16 is constituted by tabular piezoelectric material. 
Tabular piezoelectric material is PZT20 whose lower part is 100 micrometers, and the upper part 
is formed with the elastic plate 19. nickel, Invar, Mo. etc. are used for this elastic plate. The 
electrode 18 is formed in the undersurface of PZT20. 

[0029]The electrode 1 8 and the elastic plate 1 9 can make voltage impress to PZT20 by 
impressing driver voltage to the control electrodes 13 and 14 now. 

[0030]In order to use the optical interception element 1 6, PZT20 is polarized beforehand. In this 
way, when voltage is impressed to the control electrodes 13 and 14, the optical interception 
element 16 recurves and ** can be made to start by Lycium chinense. That is, PZT20 causes 
elasticity by impressing voltage to the optical interception element 1 6, and since the elastic plate 
1 9 does not cause elasticity, it can curve in the tabular piezoelectric material which is the 
optical interception element 16. and can make burr raise. 

[0031] Drawing 3 (a) is a case where voltage is impressed to the control electrodes 13 and 14. 
and drawing 3 (b) is a case where the electric charge which did not impress voltage but was 
impressed to PZT20 is emitted. 

[0032]Thus. the passage state of the light of the parallel optical beam group 5 is controllable by 
curving, returning and carrying out the optical interception element 1 6 so that the optic axis 7 of 
the discharge direction of light may be interrupted. 

[0033]In this example, although not drawn on the figure, the slit etc. which carried out 
predetermined shape were inserted into the beam of light, and the mask plate in which two or 
more detailed holes were formed etc. were inserted. By doing in this way, shape of the section of 
the beam of light of the parallel optical beam group 5 taken out was able to be made good, and 
exposure distribution was able to be set up arbitrarily. 

[0034]The uniform optical exposure to which light does not dissipate into the arbitrary long and 
slender portions which need an optical exposure as mentioned above can be performed, 
moreover — as opposed to the portion made into the purpose since light does not dissipate — 
high — since it not only can perform an optical illumination exposure, but those optical operating 
characteristics were made perfect even if it installs two or more optical interception elements 16 
into an optical path, the characteristic as a good light irradiation device was able to be obtained. 
[0035]The parallel optical beam group 5 taken out by this exterior. Since it was not made to 
concentrate extremely rapidly and did not make and dissipate on the surface of the irradiation 
object 22, when it was used for the optical light reader etc.. it installed as the irradiation object 
22 in the case of installing the light irradiation device of this invention, large common difference 
could be taken, and the assembly was also dramatically easy. 

[0036](Example 2) Drawing 5 is an example of other examples of the light irradiation device of 
this invention. 

[0037]As shown in a figure here, the parallel optical beam group 5 formed by two or more 
reflector groups 10 installed in the mirror body 6, using two or more concave lens groups 122 
and convex lens groups 121 — each diffused light — and it can be made to be able to condense, 
the individual converged beam 1 1 can be formed, and it can irradiate with spot form in arbitrary 



file://¥¥1 92.1 68.0.23¥^SaJMIia7^— 'S'Vv-V— ::ft*il:#tt¥04632¥US¥IDS¥ID... 2009/02/1 2 



JP-A-H05-1 45708 



6/20 ^—iy 



shape on the irradiation object 22. About other composition, it is equivalent to Example 1. 
[0038]The material used for the component part of this invention here is shown. 
[0039]Argon ion laser, helium cadmium laser, argon, the excimer laser of the high-frequency 
drive besides a semiconductor laser, etc. were used for the laser beam emitter 1 . Usual glass 
and plastic lens were used for the plastic surgery lens group 2. It was used in order to set the 
sectional shape of the light which is emitted and passes as predetermined shape combining the 
suitable slit for these lens groups. 

[0040]The concave lens groups 3 and 122 and the convex lens groups 4 and 121 used glass and 
the fabricated plastic. In addition, other ceramics may be used as long as it is transparent in the 
passing light. 

[0041]Precision processing of the mirror body 6 was carried out using metal, glass, and ceramics, 
such as aluminum and true **, and materials of high reflectance, such as aluminum, were 
installed in the portion of two or more reflector groups 10 in the shape of a film, and it formed 
them in it. 

[0042]The material mainly concerned with each oxide of a titanium zirconium and lead, a 
piezoelectric material mainly using strontium and alkaline-earth metals, etc. were used for the 
piezo piezoelectric material 20. If it is a large material of a piezoelectric constant, almost all 
piezoelectric material can be used. 

[0043]It formed in the laminated electrodes 18 and 19 using materials, such as gold, silver, 
ruthenium oxide, and nickel chromium, by a thin-film-forming means, printing, calcination of 
vacuum evaporation, sputtering, etc., etc. 

[0044](Example 3) Drawing 6 is one example which shows the main lineblock diagrams of an 
optical reader among the electronic devices of this invention using the light irradiation device of 
above-mentioned Examples 1 and 2. 

[0045] Drawing 6 (a) is a perspective view describing the outline of the main part of the optical 
reader of this invention, and the case 35 is virtually drawn with the two-dot chain line so that an 
inner structure may be known well. Drawing 6 (b) is the sectional view, and is for explaining 
operation and work of the main components of an optical reader. 

[0046]The optical reader of this invention reads the information currently drawn on the 
manuscript 39 surface, making [ as shown in a figure, install two sets of the photodetection 
devices 31 and 310 for detecting light to the light irradiation device 30, and ] contact or non- 
contact move in the direction 38 in the upper part of the manuscript 39. Here, in order to make a 
figure intelligible simply, the moving mechanism of the light irradiation device 30 is not drawn on 
the figure. 

[0047]After installing the laser beam emitter 1 in the light irradiation device 30 and extending a 
laser beam as mentioned above in the light irradiation device 30, The mirror body which installed 
a lens group which is made into a parallel beam, and two or more reflector groups which form 
two or more parallel optical beams, and two or more controllable optical interrupting devices 
installed into those optical paths are installed, and it enables it to have irradiated with the 
controllable parallel beam electrically [ plurality ] on the surface of the manuscript 39. 
[0048]It is electrically combined with the flexible patchboard 32 via the substrate 40, and even if 
the light irradiation device 30 moves the light irradiation device 30 in the direction 38 according 
to a moving mechanism as mentioned above, it has come to be able to perform an exchange of a 
stable electrical signal. 

[0049]For example, the current supply for a laser beam oscillation can be received in stability 
from the drive circuit block 37, or driving source supply of two or more of said optical 
interrupting devices, delivery of the signal from the sensing devices 31 and 310, supply of a 
power supply, etc. can be exchanged. 

[0050]The flexible patchboard 32 is connected to the connector 33 which is fixed to the case 35 
of this optical reader, and has been installed. 

This connector 33 is electrically connected to the drive circuit block 37 by the signal wire group 
36 via another connector 34 by two or more conductive signal terminals 42 currently installed 
there. 
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[0051]In the drive circuit block 37, the power supply for above-mentioned current supply, and 
computers, such as signal processing, and the computer for a detecting-signal interpretation are 
mainly carried here. 

[0052]Although the signal of the drive circuit block 37 and the light irradiation device 30 was 
exchanged by mainly electric combination at this example, in this example, it is not limited to 
this, a signal may be optically performed using glass fiber, a light emission and light reception 
element, etc.. and a magnetic combination may be used. 

[0053] Operation of the optical reader which is next one of the electronic devices of this 
invention is explained. 

[0054]Two or more parallel optical beam groups 5 emitted in parallel as mentioned above are 
irradiated on the manuscript 39 which it tries to read. 

[0055] However, since the parallel optical beam group 5 can narrow down the irradiation portions 
well and can irradiate with them, Since the catoptric light 41 and 410 which reflects from the 
irradiated portion to which it could read and the optical exposure only of the portion could be 
carried out selectively, and enters into the sensing devices 31 and 310 of light mainly included 
only the information on irradiation portions, it was able to read the very good manuscript. 
[0056]By taking peace for each of the output signal from the sensing devices 31 and 310 of light, 
or taking a difference, the influence of unevenness on a manuscript surface can be reduced 
respectively, or concavo-convex information can be read. 

[0057]Since the optical reader of this invention has little loss of the light with which it irradiates 
from the optical reader which used a usual light emitting diode group and lamp, the shape of the 
reading image is ready very good so that high-speed reading is possible. 

And when this was displayed on the display device, the boundary of the image also clarified and 
it was beautiful. 

[0058] Even if it compares with the optical reader with which the manuscript of business, etc. are 
irradiated and which is read carrying out light scanning of the narrowed-down laser beam using a 
multiple pillar rotation reflector, and is read with the usual optical reader. The sectional shape of 
the optical beam with which it irradiates was ready, and since the interval during the minute 
irradiation point which the boundary of the image not only has moreover also clarified, but 
constitutes an image was equal, the feature that it could read uniformly [ the whole reading 
image ] from a corner to a corner and beautifully was seen. 

[0059] For this reason, even if compared with which ordinary light reader of the above, especially 
when a high resolution reader was used, the difference was seen by read quality and the feature 
that image quality improves was seen. 

[0060](Example 4) Drawing 7 (a) is a perspective view describing the outline of the main part of 
the optical printer which is one of the electronic devices of this invention, and the case 43 is 
drawn with the two-dot chain line so that an inner structure may be known well. Drawing 7 (b) is 
the sectional view, and is for explaining operation and work of the main components of an optical 
printer. In drawing 7 (b). in order to explain plainly, the case 43 indicated to drawing 7 (a) is 
omitted, and the figure is simplified. 

[0061]The photoconductive drum 45 surface is uniformly electrified by the electrifying device 58, 
rotating the photoconductive drum 45 which applied first the photo conductor which consists of 
a semiconductor of an organic matter or an inorganic substance on the cylinder 46 in the 
direction 47. Next, Mitsuteru putting and optical irradiation portions are discharged corresponding 
to the printing signal with which the photoconductive drum 45 surface was sent with the 
patchboard 320 more flexible than the drive circuit block 37 using the optical exposure machine 
30. 

[0062]After installing the laser beam emitter 1 in the light irradiation device 30 and extending a 
laser beam like the above-mentioned example in the light irradiation device 30, The mirror body 
which installed a lens group which is made into a parallel beam, and two or more reflector groups 
which form two or more parallel optical beams. And two or more controllable optical interrupting 
devices installed into those optical paths are installed, and it enables it to have irradiated with 
the controllable parallel optical beam group 5 electrically [ plurality ] on the surface of the 
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photoconductive drum 45. 

[0063]In this case, become an electrostatic latent image, and the portion charged without 
discharging the photoconductive drum 45 surface uses the development counter 48 for this 
electrostatic latent image part, makes the toner 49 adhere, and forms the toner image 50. 
[0064]Next, electrostatic image transfer of the toner image 50 is carried out from the 
photoconductive drum 45 at the print sheet 51 side sent out in the direction 55 with the form- 
feed roller 59 using the transfer device 52, the printed image 53 is formed, the fixing roller 54 
performs heat fixing, and printing is finished. In this case, the print sheet 51 is beforehand stored 
by the amount of [ 44 ] paper storage part, and is adjusted to the optimal humidity and 
temperature for printing, and an electrification state. 

[0065]After ending said transfer, it is failed with the cleaner 56 to scratch the toner and garbage 
which remain on the surface of the photoconductive drum 45, the photoconductive drum 45 
surface is discharged with the electric discharge lamp 57, and it prepares for the next printing. 
[0066]The optical printer of this invention has little loss of the light with which it irradiates from 
the optical printer which used the usual light emitting diode group, and the shape of a toner 
image or a printed image is dramatically ready. 

And the boundary of the image had also clarified and it was beautiful. 

Even if it compares with the optical printer which irradiates a photoconductive drum etc. and 
prints, carrying out light scanning of the laser beam narrowed down with the usual optical printer 
using the multiple pillar rotation reflector, The shape of a toner image or a printed image was 
ready, and since the interval between the minute points which the boundary of the image not 
only has moreover also clarified, but constitute an image was equal, the feature of being finished 
uniformly [ the whole printed image ] from a corner to a corner and beautifully was seen. 
[0067]For this reason, even if compared with which usual printer of the above, especially when 
high resolution printing was performed, the difference was seen by printing quality, and the 
feature that image quality improves was seen. 

[0068]In the electronic device of this example, although the optical printer of an 
electrophotographying system is described, this example is not limited to this, and the equivalent 
effect was acquired also with the other optical printers using the light irradiation device of this 
invention. 

[0069](Example 5) Drawing 8 is a sectional view of the example of the photocopying device 
which is one of the electronic devices of other of this invention, and is for explaining operation 
and work of the main components of a photocopying device. The photocopying device of this 
invention is constituted combining the same device as the optical reader of Example 3, the same 
device, and the optical printer of Example 4. 

[0070]The structure and operation are first explained about a part for the manuscript reading 
part of the photocopying device of this invention. 

[0071]Two sets of the photodetection devices 31 and 310 for detecting light to the light 
irradiation device 30 were installed as shown in drawing 7 . Next, it enables it to have read the 
information currently drawn on the manuscript 39 surface, contacting the surface which the 
manuscript 39 copies to the transparent plate 60, and moving the light irradiation device 30 in 
the direction 38. 

[0072]Here, in order to make a figure intelligible simply, the moving mechanism of the light 
irradiation device 30 is not drawn into the figure. 

[0073]After installing the laser beam emitter 1 in the light irradiation device 30 and extending a 
laser beam as mentioned above in the light irradiation device 30, The mirror body which installed 
a lens group which is made into a parallel beam, and two or more reflector groups which form 
two or more parallel optical beams, And two or more controllable optical interrupting devices 
installed into those optical paths are installed, and it enables it to have irradiated with the 
controllable parallel optical beam group 5 electrically [ plurality ] on the surface of the 
manuscript 39. 

[0074]It is electrically combined with the flexible patchboard 32 via the substrate 40. and even if 
the light irradiation device 30 moves the light irradiation device 30 in the direction 38 according 
to a moving mechanism as mentioned above, it has come to be able to perform an exchange of a 
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stable electrical signal. 

[0075]For example, the current supply for a laser beam oscillation can be received in stability 
from the drive circuit block 37. or driving source supply of two or more of said optical 
interrupting devices, delivery of the signal from the sensing devices 31 and 310, supply of a 
power supply, etc. can be exchanged. 

[0076]The flexible patchboard 32 is connected to the connector 33 which is fixed to the case 35 
of this photocopying device, and has been installed. 

This connector 33 is electrically connected to the drive circuit block 37 by the signal wire group 
36 via another connector 34 connected. 

[0077]In the drive circuit block 37, the electronic circuit board group for performing signal 
processing of a printer portion and the drive which are later mentioned to the power supply for 
above-mentioned current supply, computers, such as signal processing, and the computer for a 
detecting-signal interpretation, and it is mainly carried here. 

[0078]The manuscript surface was read with the optical exposure, moving the light irradiation 
device 30 in the bottom of the surface of the manuscript 39. as shown in a figure as mentioned 
above, and it calculated by having put the information into the computer under drive circuit block 
37, and changed into the information on the following printing process. 

[0079]Although the signal of the drive circuit block 37 and the light irradiation device 30 was 
exchanged by mainly electric combination at this example, in this example, it is not limited to 
this, a signal may be optically performed using glass fiber, a light emission and light reception 
element, etc., and a magnetic combination may be used. 

[0080]As a feature for the manuscript reading part of the photocopying device of this invention. 
Since the parallel optical beam group 5 can narrow down the irradiation portions well and can 
irradiate with them, Since the catoptric light 41 and 410 which reflects from the irradiated 
portion to which it could read and the optical exposure only of the portion could be carried out 
selectively, and enters into the sensing devices 31 and 310 of light mainly included only the 
information on irradiation portions, it was able to read the very good manuscript. 
[0081 ]The structure and operation are explained about the printing portion of the photocopying 
device of this invention below. 

[0082]The photoconductive drum 45 surface is uniformly electrified by the electrifying device 58. 
rotating the photoconductive drum 45 which applied first the photo conductor which consists of 
a semiconductor of an organic matter or an inorganic substance on the cylinder 46 in the 
direction 47. Next, the information on a printing process formed as mentioned above is sent from 
the drive circuit block 37 via the following flexible patchboards 320. The optical exposure by two 
or more parallel optical beam groups 501 which corresponded the photoconductive drum 45 
surface to the printing process information was performed using the optical exposure machine 
300, and optical irradiation portions were discharged. 

[0083]After installing the laser beam emitter 100 in the light irradiation device 300 and extending 
a laser beam like the above-mentioned example in the optical exposure machine 300. The mirror 
body which installed a lens group which is made into a parallel beam, and two or more reflector 
groups which form two or more parallel optical beams, and two or more controllable optical 
interrupting devices installed into those optical paths are installed, and it enables it to have 
irradiated with the controllable parallel beam electrically [ plurality ] on the surface of the 
photoconductive drum 45. 

[0084]In this case, become an electrostatic latent image, and the portion charged without 
discharging the photoconductive drum 45 surface uses the development counter 48 for this 
electrostatic latent image part, makes the toner 49 adhere, and forms the toner image 50. 
[0085]Next. electrostatic image transfer of the toner image 50 is carried out from the 
photoconductive drum 45 at the print sheet 51 side sent out in the direction 55 with, the form- 
feed roller 59 using the transfer device 52, the printed image 53 is formed, the fixing roller 54 
performs heat fixing, and printing is finished. 

[0086]In the case of the photocopying device of this example, the print sheet 51 is inserted from 
a paper feed port, is beforehand stored by the amount of [ 66 ] paper storage part, and is 
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adjusted to the optimal humidity and temperature for printing, and an electrification state. The 
print sheet 51 is supplied through the sleeve 62 at each time for which the print sheet 51 is 
needed, pressing down by the paper presser foot 63 in which the paper delivery roller with which 
the drive is connected was installed at the same time it pushes up the supporter 65 which has 
stored papers at the time of printing upwards with the spring 64. 

[0087]After ending said transfer, it is failed to scratch the toner which remains on the surface of 
the photoconductive drum 45, and garbage with the cleaner 560 with which the rotary brush was 
installed, the photoconductive drum 45 surface is discharged with the electric discharge lamp 57, 

and it prepares for the next printing. 

[0088]The reliability of the device was able to be improved by installing the heat-reflecting plate 
61 for interrupting the radiant heat from the fixing roller 54 which operates at an elevated 
temperature to the photoconductive drum 45 top. 

[0089]A part for the manuscript reading part of the usual photocopying machine with which the 
light emitting diode group and the lamp were used for the photocopyrng device of this invention, 
Since there is little loss of the light with which it Irradiates from the printing portion of the usual 
photocopying machine using a light emitting diode group, the shape of a reading image or a 
printed image is ready very good so that high-speed reading is possible. 
The boundary of the image had also clarified and it was beautiful. 

[0090]Being a part for a manuscript reading part and the printing portion which are used for the 
usual photocopying machine, and carrying out light scanning of the narrowed-down laser beam 
using a multiple pillar rotation reflector. Even if it compares with a part for the read manuscript 
reading part with which the manuscript for reading, etc. are irradiated, and the printed printing 
portion with which a photoconductive drum is irradiated. The sectional shape of the optical beam 
with which it irradiates was ready, and since the interval during the minute irradiation point which 
the boundary of the image not only has moreover also clarified, but constitutes an image was 
equal, the feature that a whole reading image and printed image are uniform from a corner to a 
corner and that it is beautiful was seen. 

[0091] For this reason, even if compared with the usual reproducing unit, especially when the 
electronic device of this example was made into a high resolution reproducing unit, the difference 
was seen by read quality and the feature that image quality improves was seen. 
[0092](Example 6) Drawing 9 is a sectional view of the example of the facsimile machine which is 
one of the electronic devices of other of this invention, and is for explaining operation and work 
of the main components of a facsimile machine. 

[0093]The structure and operation are first explained about a part for the manuscript reading 
part of the facsimile machine of this invention. 

[0094]Two sets of the photodetection devices 31 and 310 for detecting light to the light 
irradiation device 30 were installed as shown in a figure. Next, an optical exposure is carried out 
with the light irradiation device 30, installing in the sleeve 68 so that it may turn [ surface / 
where the manuscript 39 should read the manuscript 39 ] to the light irradiation device 30, 
sending in a manuscript in the direction 83 using the manuscript introducing rollers 69, and 
making the backboard 70 contact. It enables it to have read the information currently drawn on 
the manuscript 39 surface. 

[0095]After installing the laser beam emitter 1 in the light irradiation device 30 and extending a 
laser beam as mentioned above in the light irradiation device 30, The mirror body which installed 
a lens group which is made into a parallel beam, and two or more reflector groups which form 
two or more parallel optical beams, And two or more controllable optical interrupting devices 
installed into those optical paths are installed, and it enables it to have irradiated with the 
controllable parallel optical beam group 5 electrically [ plurality ] on the surface of the 
manuscript 39. 

[0096]It is electrically combined with the drive circuit block 37 with the flexible patchboard 32 
electrically combined via the substrate 40, and the light irradiation device 30 has come to be 
able to perform the exchange of an electrical signal etc. For example, the current supply for a 
laser beam oscillation can be received in stability from the drive circuit block 37. or it enables it 
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to have exchanged driving source supply of two or more of said optical interrupting devices, 
delivery of the signal from the sensing devices 31 and 310, supply of a power supply, etc. 
[0097]In the drive circuit block 37, the electronic circuit board group for performing signal 
processing of a printer portion and the drive which are later mentioned to the power supply for 
above-mentioned current supply, computers, such as signal processing, and the computer for a 
detecting-signal interpretation, and it is mainly carried here. 

[0098]As it is shown in **** and drawing 8 . a manuscript surface is read with an optical 
exposure with the light irradiation device 30, moving the light irradiation device 30 top for the 
manuscript 39, and it calculates by putting the information into the computer under drive circuit 
block 37, and changes into the information in which communication transmission is possible. The 
information in which this communication transmission is possible can be transmitted to other 
facsimile machines via a suitable circuit with the communication apparatus installed in this 
facsimile machine although not shown in a figure. 

[0099]The manuscript extraction roller 71 drew out the read manuscript 39 from the manuscript 
outlet, and it moved to the table 72. 

[0100]The information, including a picture or a character, transmitted from other facsimile 
machines. Although not similarly shown in drawing 8 . the communication apparatus installed in 
this facsimile machine receives, and the information on said changed printing process calculates 
by putting into the computer under drive circuit block 37, and is changed into the information 
which can be printed. 

[0101]The information in which this printing is possible is transmitted to the print head 78 via the 
flexible patchboard 79, and is printed on the print sheet 80. Although the thermal head was used 
for the print head 78 in this facsimile machine, heads for printing, such as an ink jet head and a 
head of an impact method, may be used. 

[0102]The thermal paper which will be colored if it heats to the print sheet 80 was used. Defining 
a direction stably with the sheet guide 74, the print sheet 80 was picked out from the machine 
reel 73, was taken out with the roller 75, passed the sleeve 76, and was inserted between the 
print head 78 and the printing roller 77. The printing roller 77 is rotating being pressurized by the 
print head 78 at the time of printing at least. 

While applying a moderate pressure to the print sheet 80, a paper can be pulled out in the 
direction 81. and it can move to the extraction table 82. 

[0103]Since the facsimile machine of this invention has little loss of the light with which it 
irradiates from a part for the manuscript reading part of the usual facsimile machine which used 
the light emitting diode group and the lamp, it can be read high-speed, and it read, and the shape 
of the photoirradiation image of a portion is ready very good. 

Beautiful reading in which the boundary of the image also clarified was completed. 

[0104]Even if it compares with a part for the read manuscript reading part with which the 
manuscript for reading, etc. are irradiated, being a part for the manuscript reading part currently 
used for the usual facsimile machine, and carrying out light scanning of the narrowed-down laser 
beam using a multiple pillar rotation reflector, The sectional shape of the optical beam with which 
it irradiates was ready, and since the interval during the minute irradiation point which the 
boundary of the image not only has moreover also clarified, but constitutes an image was equal, 
the feature that the whole reading image is uniform from a corner to a corner and that it is 
beautiful was seen. 

[0105]For this reason, even if compared with the usual facsimile machine, the difference was 
seen by read quality it can not only be read high-speed, but [ when it is made the electronic 
device of this example into the facsimile machine of high resolution reading, / especially ], and 
the feature that image quality improves was seen. 

[0106](Example 7) Drawing 10 is a front view showing the main components of the example of 
the optical storage which is one of the electronic devices of other of this invention, and is for 
explaining operation and work of the main components of an optical storage. 

[0107]The structure and operation are first explained about the optical storage of this invention. 
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[0108]The optical storage of this invention comprises the light irradiation device 300 for writing 
information in material for optical recording, and the light irradiation device 30 which reads the 
information recorded on material for optical recording. 

[0109]In the neighborhood of the material for optical recording 83 it runs in the direction 87. the 
light irradiation devices 30 and 300 are installed in contact or non-contact, as shown in a figure, 
And two or more parallel optical beam groups 5 and 501 irradiated from these devices are 
installed so that each and the direction 87 of a line direction of those parallel optical beam 
groups may not be a uniform direction. Here, in order to make a figure intelligible simply, the light 
irradiation devices 30 and 300 were installed at right angles to the direction 87. 
[01 10]Two sets of the photodetection devices 31 and 310 for detecting light to the light 
irradiation device 30 are installed as shown in a figure, and the information currently drawn on 
the material-for-optical-recording 83 surface is read. 

[0111]The laser beam emitters 1 and 100 are respectively installed in the light irradiation devices 
30 and 300. After extending a laser beam as mentioned above respectively in the light irradiation 
device 30 and 300. The mirror body which installed a lens group which is made into a parallel 
beam, and two or more reflector groups which form two or more parallel optical beams, and two 
or more controllable optical interrupting devices installed into those optical paths are installed, 
and it enables it to have irradiated with the controllable parallel beam electrically [ plurality ] on 
the surface of the material for optical recording 83. 

[01 12]Although not respectively drawn on drawing 10 . it is electrically combined with a computer 

with the flexible wiring version etc. via a suitable connector, and the light irradiation devices 30 

and 300 have come to be able to perform an exchange of an electrical signal. 

[01 13]For example, the current supply for a laser beam oscillation can be received in stability 

from a computer, or driving source supply of two or more of said optical interrupting devices, 

delivery of the signal from the sensing devices 31 and 310, supply of a power supply, etc. can be 

exchanged. 

[01 14]Although the signal of a computer and the light irradiation devices 30 and 300 was 
exchanged by mainly electric combination at this example, in this example, it is not limited to 
this, a signal may be optically performed using glass fiber, a light emission and light reception 
element, etc., and a magnetic combination may be used. 

[01 15] Operation of the optical reader which is next one of the electronic devices of this 
invention is explained. 

[0116]Two or more parallel optical beam groups 501 emitted in parallel as mentioned above are 
irradiated on the material for optical recording 83 which it tries to write in. 

[01 17]The material for optical recording 83 used here is mainly concerned with the pendant type 
high molecular compound of the derivative of the azobenzene series compound from which the 
optical characteristic of the substance changes with specific optical exposures, In addition, a 
spectral sensitization agent, an energy transfer compound, etc. are included, and it is applied to 
the sheet of thickness independent [ such materials ] or suitable. 

[01 18]If it irradiates with writing light, the irradiation portions of the material for optical recording 
83 turn into the portion 84 with which the optical characteristic was irradiated by changing, and 
the non-irradiation portions 85 can record strange straw, thus information. 

[01 19] Drawing 1 1 is one example of the spectral characteristic of the absorbance of the material 
for optical recording used for this example. 

[0120]The writing and read-out of light information to the material for optical recording 83 are 
performed by adding bias electrically, when carrying out on another wavelength or carrying out 
with an identical wavelength. In order to carry out writing and read-out to stability, electric bias 
may be impressed also when carrying out on another wavelength. The reflecting layer 86 is 
formed in the field of the side which does not irradiate with light, and it enables it to have 
performed optical writing and read-out efficiently. Furthermore, the reflecting layer 86 may be 
installed in the middle of material for optical recording. 

[0121]However, since the parallel optical beam group 501 can narrow down the irradiation 
portions well and can irradiate with them. The material for optical recording 83 of the irradiated 
portion 84 to which the optical exposure only of the portion of the sectional shape which was 
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dramatically ready with high degree of accuracy could be carried out selectively is the shape 
which was dramatically ready with high degree of accuracy in the surface, and can change the 
optical characteristics, such as an optical absorption coefficient. 

[0122]In reading, it glares on the material for optical recording 83 which tries to read two or 
more parallel beams 5 emitted in parallel as mentioned above. 

[0123]However, since the parallel optical beam group 5 can narrow down the irradiation portions 
well and can irradiate with them, Since the catoptric light 41 and 410 which reflects from the 
irradiated portion to which it could read and the optical exposure only of the portion could be 
carried out selectively, and enters into the sensing devices 31 and 310 of light mainly included 
only the information on irradiation portions, it was able to read the information which has carried 
out optical recording very good. 

[0124]Conversely, when the parallel irradiation surface product of the optical beam group 5 was 
set up differ from the irradiation surface product of said parallel optical beam group 501, the 
large installation common difference of the light irradiation devices 30 and 300 could be taken, 
and the effect that an assembly became very easy was acquired. 

[0125]By taking peace for each of the output signal from the sensing devices 31 and 310 of light, 
or taking a difference, the influence of unevenness on a manuscript surface can be reduced 

respectively, or concavo-convex information can be read. 

[0126]Since the optical reader of this invention has little loss of the light with which it irradiates 
from the optical reader which used a usual light emitting diode group and lamp, it can be read 

high-speed. 

[0127]The shape of the section of the read parallel beam with which a portion is irradiated is 
ready very good, moreover it read, the boundary for a portion and a non-reading part has also 
clarified, and high reading of a S/N ratio was able to be performed dramatically. 
[0128]Even if it compares with an optical recording device which writes in, carrying out light 
scanning of the narrowed-down laser beam using a multiple pillar rotation reflector, or reads with 
the usual optical reader, The sectional shape of the optical beam with which it irradiates was 
ready, and since the interval during the minute irradiation point which the boundary of the image 
not only has moreover also clarified, but constitutes an image was equal, the feature that the 
whole recorded information and the S/N ratio at the time of reading were uniform from a corner 
to a corner, and writing and read-out could be performed good was seen. 
[0129]For this reason, even if compared with which ordinary light recorder of the above, 
especially when a high-density optical recording device was used, the difference was seen by 
writing and read quality and the feature that the product made from reliance improves was seen. 
[0130] 

[Effect of the Invention]As stated above, since irradiation light is orthopedically operated by the 
parallel beam, the light irradiation device of this invention, choose freely near the portion made 
into the purpose, without light dissipating, and uniform — high — it has the effect that an optical 
illumination exposure can be performed and the uniform optical exposure whose light does not 
dissipate into the arbitrary long and slender portions which need an optical exposure can be 
performed. 

[0131]It also has the effect that shape of the section of the beam of light of the parallel beam 5 
which inserts the slit etc. which carried out predetermined shape into a beam of light, and is 
taken out can be made good since irradiation light is orthopedically operated by the parallel 
beam, or the mask plate in which two or more detailed holes were formed etc. can be inserted, 
and exposure distribution can be set up arbitrarily. 

[0132]since light furthermore does not dissipate — high — it not only can perform an optical 
illumination exposure, but even if it installs two or more optical interrupting devices which 
comprise an optical interception element into an optical path, it can make those optical operating 
characteristics perfect to the portion made into the purpose. And since driver voltage can be 
dropped by using tabular piezoelectric material, it leads to the reduction of a running cost. 
[0133]And it has the rotation multiple pillar reflector, its rolling mechanism and roll control 
mechanism for scanning a beam of light sequentially to a specific irradiated part, and the effect 
that it not only has the effect that structure becomes easy, but [ since it is unnecessary. ] it 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCFUPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he explanatory view showing the main components of the light irradiation device of 
this invention. 

[Drawing 2]T he symbol description figure of the main components of the light irradiation device 
of this invention. 

[Drawing 3] The explanatory view of the optical interrupting device used for the light irradiation 
device of this invention. 

[Drawing 4] The sectional view for explaining the main components inside the optical plastic 
surgery unit 8 installed in the inside of the light irradiation device of this invention, and the locus 
of a beam of light which passes through the inside of it. 

[Drawing 5]A n explanatory view including the partial section explaining the function of the main 
components of other light irradiation devices of this invention. 

[Drawing 6] The explanatory view showing the main components of the electronic device using 
the light irradiation device of this invention. 

[Drawing 7] The explanatory view showing the main components of other electronic devices using 
the light irradiation device of this invention. 

[Drawing 8] The explanatory view showing the main components of other electronic devices using 
the light irradiation device of this invention. 

[Drawing 9] The explanatory view showing the main components of other electronic devices using 
the light irradiation device of this invention. 

[Drawing lOl The explanatory view showing the main components of other electronic devices 
using the light irradiation device of this invention. 

[Drawing 1 ll The explanatory view showing the spectral extinction characteristic of the material 
for optical recording used for the electronic device of this invention. 
[Description of Notations] 

1 Laser beam emitter 

2 Plastic surgery lens group 

3, 1 2 concave lens groups 

4, 121 convex lens groups 

5 A parallel optical beam 

501 and 502 Parallel optical beam group 

6 Mirror body 

7 (The direction of light emission) Optic axis 

8 Optical plastic surgery unit 

9 Optical plastic surgery slit part 

1 0 Reflector group 
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1 1 Converged beam 

1 5 Light shutter 

16 Optica! interception element 

1 7 Light transmission window 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 



file://¥¥1 92.1 68.0.23¥^@ tilSiliji'r— ^¥v-V— :^^5S#4±¥04632¥US¥IDS¥ID... 2009/02/1 2 



JP-A-H05-1 45708 



18/20 V 




cb:> 

[Drawing 73 
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FDrawing 81 



file://¥¥192.168.0.23¥^lim^||^7^— $f¥v-\'— >''=I*5^#4±¥04632¥US¥IDS¥ID... 2009/02/12 



JP-A-H05-1 45708 



19/20 ^—i 




- "^-^h^^^sLhU 65 66 h 



TDrawing 9] 
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[Drawing 10] 
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TDrawing 111 
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^ { c V ^ < o ;0^(7:)*® ^ ^5 V ^ u Xg¥ 

[0 0 2 2] 1114 (a) ^6cfcI/IEl4 (b) \Z.yr^\.tLX.O 

-^fl^o L7t;65oTlEl4 (b) [ii^'t-J: 9t;iIEMlKi7^^ib 
2ncmzM\X\^hh}£m\L\^f^\^. K®, 1114 (a) {in 

7<J:ht:^i-5c!:i:<5^;0-5ct9(::?^m(^J[2:tfbn. 

ft^yf-J^ 5 0 1 tcSgfl^^nSo 
[0 0 2 3] ^<7)3j7if^/^^t:' — i^5 0 l(illl2t:i^-rci: 

'9lS^o3m^cC3ttr-Ai¥5(::5>i!i$tt. 

^1 1 \ 5^iligi-5^i-. -^o^- 

^^1 6t;iJ:oTiliii^S^^tlL(c::^/c(iP8#(;i^U< 

2(7)^®J::t;iBStt$n5o 

[0 0 2 4] r C-C^ii^^^ 1 6 (DpSBTi^itifttwOVN 

[0 0 2 5] m 3 *;i(i3t^tis*^ 1 6 }i^(omm.(DU^ 

[0 0 2 6] ^i^-t >^ ^ 1 5 P^(C{im^6^)j^Jt^te 

[0 0 2 7] r^T-Ha (a) ^^^^T?'c^7tt''— A^5;6^ 
ili§u?:^v^^ycti^;^U. 113 (b) 

[0 0 2 8] %m^m=^ 1 6 ti«<^JE«tt-5^{c: J: o Tit 
^^t^XV^^o «*ti£li*t*4f^TSl5;6> 1 0 0 At m(7:>P Z 
T20T% _hlF|5;65^ttfel QT'ff^fiJc^nXV^^. ^(7)^ 
ttlSJCJi. Ni. — ^ Mo?S^*^&SffiV^bnrV^ 

5o ^^c. PZT2 0<7)T®f-fi®«il 8;C)5jp^fiSc^iXT 

[0 0 2 9] an 1 8 . #ti;K 1 9 nmnnm 13.1 

4 tcilllii«jE4rH]AD"r ^ rt{;iJ:t»PZT20 t:imffi4: 

[0 0 3 0] ^iSW^-7-1 6^<£ffi-r5{;ift. ^ht^M. 
J?)PZT2 0^^a'ffiLT:}B<o r 5 LT*3 < w <t J; 

•9 > wmnm 13.14 \z.m&-^m\i v.fz'^^\z.%mm 

^(DW.'Ot^yL\^^^z.^^^:L'ti)^X^^, -tfj: 
^ig^^^l 6{c«/£^Hi;UP-r5*t::J:oT. P 

[0 0 3 1] HI 3 ( a ) i-xmmmm 13. 1 4 ciseest 

Sl^DUTt^-g^Tfe*?. 1^3 (b) fi®JE«rR3*D-lt-rPZ 
T 2 0 (CRI^D L;^S?gr^3ESm L^^g'&T'fcSo 
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[0 0 3 2] rcoj: ptc LT. %mmm^ 1 6 ^%(DWi 

[0 0 3 3] ^'mmmx-\^. m\^\^^\^^x-^^y^^i)^^%u^ 

co^cS<7>?p^*c^^S?jc:Lfc'9. Bs^5>^ Affile (cis:^f 
[0 0 3 4] ^±coi: 9 t^UT. *HS#t^i^v^<^-t-^ffi 

[0 0 3 5] ^fz^(D^m^^^m^tlfz^^nti:^^^— 
5 ^mmm 2 2 cD^^xmi^{;iM^m{^M^ 

[0 0 3 6] (mmm 2 ) m 5 \'X:^^m(r)^ms!ims<D 
m<ommm(D-mx^^o 

[0 0 3 7] :irT'fillt^^-rJ: 9^::. ^^m^e\z^ 

m^thtz^^<D^mmmi oxmm^thti^rrfj:yt\f- 

AS¥5^, laSc^^flDi^^Xffifi 2 2i3j:t;f£!,u>-xg¥i 

1 ^mf^l.X^mM^2 2±iiZi$:M(DM^Xy^:^iy 

[0 0 3 81 rr-C*^?^(D«j^a55>tcfflV>fc*t3^Sr^ 
1-0 

[0 0 3 9] U— if 1 tCfl^^flc U-Hf CO 
^v^;fc.. Sf^u>'Xi$2tcfia»co;jtf^>^-^>^^;^^ 

[0 0 4 0] IlflUi/XS¥3*5ctT^l 2 2. aU'>^XS¥4 

[004 1] S:#t^ff 6 T/U ^ ^ ^<7)^Jfi 

'^:ffy^ioXV^-^'7^i^:^^m\^'^xm^Mr,i.fzy). m 

[0 0 4 2] \i':^y^&mUn 2 0 tCf^, > • >^yV=i 
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tr/i-:bv±m^m^^t i.xm\^^fzj^munm^m\^'^ 
mwm^-^mx^^^ 

[0 0 4 3] mmmm is. 19 tcd, ^{b/v 
vmfi^i^fz. 

[0 0 4 4] immm 3) me i^±m<ommm 1 

[0 0 4 5] igi 6 (a) ^•^^mm<D^m^Wi^mm:<D^ 

v^T^5o ^fciue (b) fl^(DSfr®lElx^'9. *St^ 
h<ox^^. 

[0 0 4 6] :^mm<D%m^m^mm\±. ^mfs^mm.^ 

0f-:7t^<^tB-r5/c&!)C0 2SJ7)*1^tfclSia3 Ijb^ctU'S 
20. 1 0^[EI<7)J: 9 J-^gLT. J!^.S|3 9 0JilF|S^^j^^fc 

mil (i:tSV V V \ 
[0 0 4 7] ^Mtt^g 3 0 (C{1 U-if atJ^gcttift: 1 

-if7t^^/^tf7tm> ¥fir7tt-i-^ J: 9^c^i-'>Xi¥<i:« 

tzK^mPf. ^x.x^^f\^h(D%^^\z.-^m\^fzm.m(DU 
30 m^^ti:ytmwrmm'^^^m:^thx\^^x. mms9(Dmm 

[0 0 4 8] -ktzytmMmms oitmm4 o^^i.x^ 

So 

[0 0 4 9] fzt:ti'^mmm^y^ 3 7 x^^m\z 
m^(o^m \^^xij-mm.(DWi^mt^'^ ^i^k>x^ 

[0 0 50] ^ i^^iyy'/\^fj:W^m^ 3 2 fi. *:^gg^V-Sl 
^mm:(D^—;^3 5(;i@^LT^BLTfe5='^^^^ 3 
3{cS^$nTiBt9 . rc7:>=3^^:i^^ 3 3ti^^tc^BL 

xh^mwc(Dmm.mt^'i^^4 2{zx^xm(7)=i^-^ ^ 

3 4 :^:;M.. m-^^mm 3 6 -CigSilHJSSXD 5/ i7 3 7 td; 
[0 0 5 1 ] ^:zxmW}m^yo yi:^ 3 7\H{zn±^(D 
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[0 0 5 2] :^mmmx*\^mw)^^-:fu 37 t%m 
[0 0 5 3] -D^i:i:^^m<Dm^mm:<o—Dx;h^ytm 

[0 0 5 4] Wlvl^(D^0\^\^XW-mzMclti^tltim^<O 
[0 0 5 5] l^:^^l.W'n^i^^\^^-J^m5l^^<DmM^^ 

mM^titi^i»x^^ML.xt/t<D^.mmm3 1. 310 

-:>x^^fWMv^±(o\m^(osew^&m\^tir) . m^com 
[0 0 5 7] :^^m(Dytm^'^^mw:n. mm<D^^^ 

^fzm^WLK}^<Dm^tmn\:^^m^m^x'i6^ . x^t^ 
[0 0 5 8] ^fzm'^(D%m^M^mwx\ #^1*0^ 

[0 0 5 9] :L(DtL}sb. ±f5v^Ti^coii»3tK;^5^t)S 

[0 0 6 0] mmm^) mi (a) \'±:i^%m<Dm^m 

^>^^T^ffiV>T^5o ^filgI7 (b) \^^<0 

^m.m'r^fz}sb(oh<r>x'h^o mi ih) xiiLmm^^^ 

t^^^'t<'t^fzl^\Z.mi (a) ^C|^®LTV^5<5^-;=^ 

4 3^mm\^xm^^m^\^xh^o 

[0 0 6 1 ] -^-r^wi A e ±.{zmm.^-^ti\^mM^<D^ 
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Al {Z^U^-^t^t^^h. ««;^5 8{CJ: t)^5feK^^4 

5^®S:*&— tr^m^-t^^o m^%mM^3o^m\'^ 
[0 0 6 2] itmmmm. 3 0 i^—^^mni^w 1 

m^^o:>%m'^m^^%mmmw^-mm^thx\^^x. m%Y 

[0 0 6 3] r<^:^-^^7t K^i^4 5«®(7)!^®$tL-f 

5 o^f^^i-6. 

[0 0 6 4] ^{r^^^^B 5 2 ^^V^T V-r—^ 5 0 

.^.Ifti^t) 5 9-e:;^f^5 5t;iil^i9ii3^tL6Ri^iJ 
fflJffi5 1ffilJ(C. ^^K7A4 5 J:t)&®^^Ur^JBij« 

^m^m\z.mm:^fhx\^^. 

[0 0 6 5] m]fEte^^«^TLT7!)^ib. m%VyM.A 5 
<^)*®{C?^^bTl/^>5 h^— IJ— :^5 6 
J:oTS#^U. I^m^>':7'5 7tCj:«9^*K^A4 5 
* Dico [^m ^ o T ^ (7:)™iJ t::^ ;t 5 o 

[0 0 6 6] *:^0>^(JO^:/y V^fi. il^<^)M^^W^ 

[0 0 6 7] :i£07tJ6. ±iSVN-mc7:)iim'^y ^'i^^irit 

[0 0 6 8] :*:^JfeW(7:>mT-i^a-et^mT-^K;^^co^ 

:/y >^x^m^(D^mmht\^tL^ 
[0 0 6 9] mmm 5 ) in s f^^jx^^gofUKT^m^^B 

(D--::>x-h^%m.^'^m.<r>'mmm(ommmx^^ . 
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[0 0 7 0] ^'r:^^m(o%m'^mm(owMm^^ 19 

[0 0 7 1] ^M#t3Sg3 o\^±^W.mir^1^}f:>(D2m 

c7>^^tm^®3 1^^X13 1 0^Ig]7(c^i-J: 

Lfc. ^j^tc/^^i 3 9 (Dm.^-r^^m^mm^ e 0 \zmfi^ 

3tHe#t3^g3 o^::&r^3 8t;i^ib^i^^c^7)5e>. 
[0 0 7 2] wrT'tmi<^ffimtc:9":6-t)-^-r<-r^?tie> 

\^%m$i^mm3 o<r>^Wimm\'m^\^\^m\^^x\^^fj:\^\ 
[0 0 7 3] %mMmw 3 0 \c\^ u-"^%m.WL\i^^ 1 je^^ 

iS:e^t^T:^o^9 . ^HS^Sgs oi^f:ifitfj3*(7:»J: 7^:::^' 
[0 0 7 4] ^fz.%m$[^mm.3 o\^. sis4o^^lt 

3 0 ^mra^c^ J: o \^^Wimm\z. ct >9 ^-fRl 3 8 (CJg^lb 

[0 0 7 5] tit7L\'^mW}m^':f^y^ 3 7 ^^^mkz. 

mw&m:(Dmmmum^^^\^mmi'^ 1.31 ot^hco 

[0 0 7 6] :7 U:3r v-://^^Cia^« 3 2 (i. 

e<7)>r — ;^ 3 5icO^Lri3:^LTfc5=3^.i^^ 3 3(C 
Sjit^ttT:^'^ . wfOn^.^^ 3 3fi^g^^nTV^5S'J 

3 4^:fM.. m^^i^ 3 6-cig®ilHl£§:/o 0/ 

^ 3 7JC«^6«j(C^gg^;h.rV^-5o 

[0 0 7 7] :i r T'^KlHlg&y^n :y ^ 3 7 P^t;^ti_ha!cD 
[0 0 7 8] ±15C0 cfc P bT^Ra#tS^fi 3 0 3 

[0 0 7 9] ^mMmx\twm\Biny'^ s 7 1 
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JO 

[0 0 8 0] ^mm<D^mwmm:cojwMm^^^'^i^(D 

[0 0 8 1] o#*lz:^^B^O^m^S?g<7)Sl»Jai5i'(-o 

\^^x^(Dmmtmi'f^^m-r^o 

[0 0 8 2] -^-TF^ISl 4 6 ±{Z^m^^tzi^^M^<0^^ 

5^®^i^-{c^s$^5o Kki,z±mcoxo\^\^xmf^ 
^ms 2 o^^i.xmmm^y'tj 3 7 x^m^ . % 

fig*+S§3 O 0^fflV>T. ^3tK7A4 5^®^. -^(^Hl 

j^ijr Dir ;^if #{::>Pj-jS Lfc^g^o^tT/c^* t^'^-^i* 5 0 

[0 0 8 3] jtSS^fiSe 3 0 O (ctt u-if 3tJ^Sfemft: 1 

oot^wtm^fix-^y) . %mm^3 0 o\>^\z\'±m'^(o'm 

mvfzm^(DMm'^m^j:^mwrmm:^-^m^tix\^^x. 

[0 0 8 4] :i<Dm'B'^^vyM^4 smmcDrnm^ti-r 

\c^m\^x\.'^^^^;^mmmi^tfj:y). mmm^^u^T^ 
\zm^^4s^m\^^xh'r-4 9^nm^^. h-r-i^ 
5 o^mf^-r^o 

[0 0 8 5] iSktcte^siBs 2^m\^^x hi—ms 0 

^MsiiRijfc. k^jU4 5 J: '9#ate^b-rwjsiJ^ 
5 3^?K^b. ^m^-y 5 4{cxr)Mm^m^nox 

[0 0 8 6] :^mmm(D^m^mm:(Dm^. wmmms 
1 nmmmp< p j: *f a i^x^i^mm^mm^^^ e e {zm 

s$tLTv^5o ^mma'±mm,m(7:>^^i^xh^^^-& 

IZibaSB^&^iSl^^ixTV^^SffiS&Tllt^ajbD-^O^ 
[0 0 8 7] tfrl5te^^*^TbT7!)^b/^3t K^A4 5 

5 7\zX^m%VyJ>^4 bmM(omn.^^:Lf^oXi(k<r> 
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10 0 8 8] -^fz. mt^X-mi'fi-^'^m^ — y 5 4t^(b> 
[0 0 8 9] ^mm<D^m:^mW:\^. KS¥ 

[0 0 9 01 •^timm<ottm^m\^^m^tix\^^^mm 

mM't^yt^-M.cDmmm^^m-^x:^^ . Ld^t> 

[0 0 9 1] :z(Drzi^m'^(D^^'^mtttm^i.xh. 

[0 0 9 2] immm e ) m 9 f^*:^0j(Dte<7>mT-^® 
(D—oxh^^T^iy^ V mWi<ommm(DWimmx;h 

[0 0 9 3] ^'r:^mm(Dyri!^^^^vmm<r>jwMm^ 30 
^^^^^{z-D^^^x^cDmmt&i'f^mm-r^o 

[0 0 9 4] ytm^m&S 0{C^^i^Mi-^tli^(O2& 
(O^^Mmms l:fcJ:T^3 1 0 J: Pt-^BU 

tZo »:f-J^ffi3 9^. MSS3 9(7>gg^^5'<#^®^3t 

jgAn-^e 9^ffiv^T;&^R]8 3tcj[i^^il|i9iA^. W 
ffi 7 0 {:ig&tt$-li:;^.e;5> h^mmms 3 0 T-^tfiP.!*^ L 
Jl^SSS 9^DiaJc:»v^Tfe5lt#4rig^®i5r i:;65-c 

[0 0 9 5] ^HSSt^B 3 0 tcfi 1 

m'^mfj:^mmmmtms^tix\^^x. mmsBo^mm 

[0 0 9 6] -^fzytm^mms o^t. s«4o^^Lr 

mm^mz'^^^ntzy \^^iyy'/ufj:Em^3 2xmm\B] 
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5/ 3 7 J: t) ^^J:: if ^«g^Sffi(^©iI^e^^^S:tt 
^ t) ^ "9 # ^ J: 9 f - b r e o 

[0 0 9 7] r :ir'iK9blH]S§yD :y ^ 3 7f^t:ifi_ba?Eco 
[0 0 9 8] JiiEio J:u^|gi 8 td^i- J: 5 LT. jp:^ 3 
m\^\-t7jk\^x\f^t^\^'^t^:^-7 r ^ y3^et-S:B 

[0 0 9 9] m^^-:>fzmSi3 9 ^\^^-y 

[0 10 0] ^fcifdicD:7r ^ y SIBJ: tJil^m^tbT 

[0 10 1] :L<D^m'^m^^mm\±. yx^^iyy^jvt^m 

7 9 bTPnJSy--^:y K 7 8 (cei^^n. HlglJ^Sft 
8 0 JifcRiJSy^tL^o :$::7r r^'^^ ')mWX\tWm^y 

K7 8 -^^-/v-.o, K^>^v^fc;0^. iy=r. y 

[0 10 2] ^JBO^MS OtCfijbD^^tTP t«fe-r'51^ 
— 7/^^^fflv^/!lo SijS'J^,«8 Of^ffl^:^-r K7 4{cJ: 
t)*-!^]^^^^::^^^/^^;^^^,. #5i»9 y-/^7 3 J: f9 5t«9 
i±3Lc2-^ 7 5T*5t»9mUT. y - >^ 7 6 ^ilig ^ 
it. K7 8 ^fflWJD — ^ 7 7(7:)r^1(:ijf ALfCo 

WJn — ^ 7 7J^. ^i.-/.e< <h t:,ffIJB»jB#i-fi^JSy--^:y K7 
8tzj:oT;[jnJE^ttJ:^;iSblHieL.'C*5i9 . fflJSyfflSftS 0 
lciiS/^EE;b $:^JD;t ^ ^ t Jii^Sft ^^^IpJ 8 # ffi 
LT. ®J «9 m L7^-://u 8 2 {Zi^m-t^ r <^ ^^r-# 5o 

[0 10 3] *:%M(7:):7t:^'>^ yaSBfi. 

m^^^t^^^mxh^ . ^fzm^^Dn^7i'(D^mmik(D 
m^mmit^^m^m-:>x:}s^ . m<om^hi'^-:>^ *9 l 

[0 10 4] ^tzmm(DyT^iy^ vmm:\::i^m^thx 
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[0 10 5] :i(Dfzisbm'^(D^Ti:^i^^ vm&t^m^ 

[0106] (mmm ? > m i o i^:^mm<Dm<r>m^m 

[0 10 7] '^-r:^m^M<D^^mmm:i^^\^^x^<Dmm 
[0 10 8] :^^m(D^mmm&n. ^mm^-mcmWi 

^m^i2<t^itisb<D^m^mm: S O O ^ . ^IE^t*J|s|-(;i|S 20 
[0109] ytm,M^^W: 3 0. 3 0 0 fi. ::^[p] 8 7 

tf-J^S¥coMI/:fe•^Rlco#4r t:^\^ art \'tm—:^\^xti: 

[0110] t^mmmms o(c{i^^<^tH-t-5fcis!><^2 30 

So^^^mSies i*3j:t/3 1 0^li!(7::>J:9tcSab 

7tts^«-f:f8 3^®^c^iv^Tfc5^»a1^:^^s^s« 

[0111] 7fe0s,MS^g3 o*5i:t/3 o o\zn^^ 
if*ll»l±itt:i*5J:t/l 0 0;55iS:e^ixT:fc<9, 

w-. :}sxx)^^nh<o^^^^zt^mvfzmm(7:>Mm'^m^j: 
^mmmm::i^-^m^tix\^^x. ^mmuns3(D^^± 40 

[0112] i^fz^^M^&m, 30. 3 0 0 fi. #><r m 1 

0^C^ifiSV^Tl'^?'^V^;^5ig^/^=l;^.^ tXP' l^=3rC/ 

[0 113] fzt'k,\^^>'\f=^ — ^XK}^'^\^\y—^% 

^^^m.m(Dmm.Wi^^^^^fz^ . mm^^<D%mmmm. 
(owmmmMf^'^^mmm 3.1. 3 1 0 js*^ ^ <Dm^<o^ 
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[0 114] ifm:mmx\'t^>'\i^=^—^t%mM'&m3 
0. 3 0 0 t(D\t^<D^^m^^^\z.mM.tbt^^f^^xrf 

[0 115] ^€\z.:^^m(om^^m.(0''-ox-h^%m 

[0 116] mv^(D^')\z^xW-mz.tk\^^rhfzm.^<r> 

8 3±(:ifi^#t^tLSo 

[0 117] ^rT-ffll/^fc^tlB^^-r^S 1#^(7>pt 

mM^f\^x\^^^o 

[0 118] m^Jh^^^mM-r^tit^md^PtB 3<d 

m^n':^\t.=!}t^mm\^t^m\::\^xm^^fhfz^^^s 4 1 

[ 0 1 1 9 ] 1^ 1 1 {i*IIJS^J(c^v^7t*fa^*t5|sf<7:)® 

[0 12 0] *ia^ww8 3^(D^mwL<Dm^i2^^tm 
^mL.\'xm(o^^xrfot\ lifz^-i.m-^^xrto^^ 

\'tmMm^y<-^T::^^m^xnoo •^tzm^72^^^m^ 

6 ^%mmMPt(D^f^k:L^m\^xh^\^\ 

[0121] \^t^\^W'nts:%\f—j>^mso\\'±^<Dmf!i 

{z.^mm.xm^fzm^m^(DU':^(D^^m^m^itm^ 
'r^:Ltt^x^^ x^tzii^oxmM^ntz^^s A(o%m 
mmms 3\t,^(Dmm^t^i^\z-0,i^^xm^tzm^x% 

[0 12 2] m^m^(om^{±. mv^<o^o\^\^xw-n 
\:.Wi\^^Mzm.^<oW'nit 5 ^m^^^ o ^ -r s^tie^ 

i^ms 3±.\^m^^f\^^o 

[0 12 3] \^i}^\^w-rff^%^^—j>^ns\-x^(DmM^'^ 
^^<m^u^A.xm.ki'r^:Lt'f)^x^^fz^. m^^^ 
n^(D^^m^^\^%mM'r^:^tt^x^^ x^tzt^^x 

HSt^^ixfcS155^J: '9K*fLT*Olta:iiia3 1 . 3 10 

^tL.x^A.xyf^^fzm^. t¥m^^mz.%mm\.x^ 
^mmcom^^^^no^tt^x^fzo 
[0 12 4] mz.w-rf^^%^^—j-^mB(omM'^m^. m 

^■r^t±wMmm:3o^ 3oo(owLm<i^^^i^^<t 
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75 

[0 1 2 51 ^fc^(?:>^ai3ia3 1 . 3ioT^^h<Dmtf 

[0 12 61 :^^m<o^m^^^ms^t. mm<D^^^ 
[0 12 7] ^tim^m^^i$^\msii'r^Wif^<omm 

[0 12 81 i^fz.mn<o%m^^^mm.x. #^siHie 
mt\m\^xh. mm'r^%^*-j>^(Dmmmmm^x 

[0 12 9] Z.(Dfc)sb. ±fGV^-rtb^7:>il«^t^^3^mi: 
[0 13 01 

[0 13 1] ^fcBst^7fe;6^^tT*t:iS?f^^tb^/^cft^t;i. 
[0 13 2] ^ ^[c^^o^ts:!^^?:^^^^^?^)^;!. lSBS^?:^7fe 

[0 13 31 t\^x^m^!i^M<D^mmu^i,zm»i7t^ 



J6 



[Hi] *:^^>^^o*.^.I^^B^o±^1t^^^^^b/ct5^. 



[1^2] :^mj^(7:>^ms^ms:<o^mmf$.mm(Dmm<Dm 
JO m\Mo 

Mo 

[1114 1 :^^m(D^mmmm:(Dp^n{zistmi^fz,ytmm^ 

^mm x^fz^^s^m^^^tsmnmo 

[me] ifi^m(r>%m^^^m^m\^^tim,^mm<D^wm 
j&^m^7s^\_.fzmmm. 
20 [13 7] z^^m<o^mMmm^m\^^fz^<on.'T'mw<o^ 
^mj&^m^yr^ x^tzmmm. 

[HIS] :i^^m(o^mMmw^m\^^f:L^(om^mm(o^ 
^mmmm^yr^ \^tzmmmo 

m 9 ] ^^m(o%m^'^m.^m\^^fz^<Dm'=^^m^± 
^mm.^m^^^\^tzmmmo 

[mi 0] :^^m(o%m^mm.^m\^^fz^<Dm^mm:o:> 

[mil] :^^m<D'm'^mw\z^m\.tL%^mmPt(o^^ 
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